Two new steroidal alkaloids (1-2) have been isolated from the leaves and roots of Solanum hypomalacophyllum Bitter, respectively. Their structures have been elucidated as deacetoxysolaphyllidine-3-O-β-D-glucopyranoside (1) and 4-keto-5,6dihydro-(20S)-verazine (2). Furthermore, two known steroidal alkaloids, 20R-verazine and 20S-verazine, and the common secondary metabolites oleanolic acid and β-sitosterol were isolated from the roots, whereas deacetoxysolaphyllidine was obtained from the leaves.
The Solanaceae family comprises about 90 genera and 3000 species with a wide distribution, mainly in the tropical and subtropical regions of South America. The family is a rich source of active secondary metabolites [1] . Within the Solanaceae, Solanum constitutes the largest and most complex genus, with more than 1500 species [2] , producing a great variety of steroidal saponins and glycoalkaloids and is of interest from both ecological and human health points of view [3] . Numerous Solanum species possess a variety of biological activities, including antimycotic [4] , antiviral [5] , molluscicidal [6] , teratogenic [7] , and cytotoxic properties [8] .
S. hypomalacophyllum Bitter (syn: S. oblongifolium Dunal) is a small tree native to the Venezuelan Andes where it grows in humid places at altitudes between 2150-3200 meters [9] . Previous works reported the isolation of solaphyllidine from the leaves and green berries [10, 11] , and deacetoxysolaphyllidine, deacetylsolaphyllidine, spirosolaphyllidine and solamaladine from the green berries [12] . The present paper describes the isolation and structure elucidation of two new steroidal alkaloids deacetoxysolaphyllidine-3-O-β-D-glucopyranoside (1) and 4-keto-5,6-dihydro- (20S)-verazine (2) from leaves and roots of S. hypomalacophyllum, respectively ( Figure 1 ). Furthermore, the known steroidal alkaloids 20S-verazine and its 20R-epimer [13] , along with the common secondary metabolites oleanolic acid and β-sitosterol [14] were isolated from the roots, and deacetoxysolaphyllidine from the leaves. The structures were determined by spectroscopic methods including 1D and 2D NMR experiments (COSY, TOCSY, ROESY, HSQC, HMBC), ESI-MS and HR-ESI-MS. indicates the presence of one sugar unit. The 13 C NMR spectrum of 1 showed 33 carbon signals, including one carbonyl carbon at δ C 211.0, two nitrogen bearing carbons at δ C 54.3 and 64.9, and one anomeric carbon at δ C 103.3. An extensive 2D-NMR analysis (HSQC, HMBC) and comparison of NMR data of 1 with literature data allowed the identification of the aglycon as the previously reported steroidal alkaloid deacetoxysolaphyllidine [15] , but only partial 1 H NMR assignments were made. Complete assignment of the sugar residue was achieved by 1D and 2D NMR analysis. Evaluation of chemical shifts and spin-spin couplings allowed the identification of one βglucopyranosyl (Glc) [16] . The large 3 J H1-H2 value of the anomeric proton (J = 7.6 Hz) of Glc indicated its βorientation. The absolute configuration was determined to be D by GC (see experimental) [17] . The HMBC correlation between δ , indicative of one secondary alcoholic function. The 13 C NMR spectrum of 2 showed 27 carbon signals, including two nitrogen bearing carbons at δ C 178.9 and 57.0, and one carbonyl group at δ C 213.8. Comparison of the 13 C and 1 H NMR data of 2 obtained from 2D-NMR spectra with those of 20S-verazine isolated from Veratrum maackii [13] revealed that the structure of 2 was identical to that of the reference compound [13] , except for the absence of an olefinic carbon at C-6 and the presence of a carbonyl group at C-4. In the HMBC spectrum, the NMR signals at δ H 1.89 (1H, H 2a -1) and 0.73 (1H, s, H 3 -19) showing long range correlations with δ C 57.8 (C-5) and the COSY correlation between δ H 2.27 (1H, H-5), δ H 1.46 (1H, H 2a -6) and 1.57 (1H, H 2b -6) confirmed the absence of a double bond between C-5 and C-6. Furthermore, in the HMBC spectrum, the proton signals at δ H 4.25 (1H, dd, J = 7.7 Hz, H-3) and 2.26 (1H, H 2a -2) showing correlations with the carbonyl signal at δ C 213.8 indicated the presence of a keto group at C-4. Based on the above results, the structure of 2 was elucidated as 4-keto-5,6-dihydro-(20S)verazine, a new steroidal alkaloid.
Experimental
General procedures: Optical rotation was recorded on an AA-OR automatic polarimeter. IR spectra were taken Steroidal alkaloids from Solanum hypomalacophyllum Natural Product Communications Vol. 5 (11) 2010 1745 on a Perkin Elmer FT-1725X spectrophotometer. NMR spectra were recorded on a Bruker Advance DRX 400 spectrometer, operating at 400 MHz for 1 H NMR and 100 MHz for 13 C NMR, and on a Bruker DRX-600 spectrometer with standard pulse sequences, operating at 600 MHz for 1 H NMR and 150 MHz for 13 C NMR. ESI-MS were measured on a Finnigan LCQ Deca mass spectrometer, and HR-ESI-MS on a Q-TOF 1-Micromass spectrometer. GC analysis was carried out on a Termoquest gas chromatograph using a DB-1701 capillary column (30 m x 0.25 mm, id) (J & W Scientific), with FID detection (detector temperature, 250ºC, injection temperature, 230ºC). Initial temperature was maintained at 80ºC for 5 min and then raised to 270ºC at a rate of 15ºC/min; the carrier gas was He. TLC and HPTLC were carried out on precoated silica gel 60 F 254 (Merck) layers. Compounds were detected with a UV lamp (254 nm) and by treating plates with Komarowsky (2% 4-hydroxybenzaldehyde in MeOH-50% H 2 SO 4, 5:1) and Dragendorff's reagents. 
Extraction and isolation:
The leaves of S. hypomalacophyllum (2.0 kg) were dried at 50ºC and extracted with EtOH (6L x 3) at room temp. The crude residue of the EtOH extract (460 g) was treated with 1.5L of 5% aqueous acetic acid and filtered. The filtrate was alkalinized to pH 9 with an aqueous solution of 10% NaOH, and then extracted with CH 2 Cl 2 (1L x 3). Evaporation of the solvent under reduced pressure provided the CH 2 Cl 2 extract (27.4 g) of which an aliquot (5 g) was subjected to CC (silica gel 60, CH 2 Cl 2 -MeOH gradient) yielding 20 fractions. Fraction 14 (100 mg), a mixture of 2 compounds, was further subjected to preparative TLC on silica gel, using CH 2 Cl 2 -MeOH (8:2), affording compound 1 (40 mg) and deacetoxysolaphillidine (300 mg), previously isolated from the green berries [12] .
Dried powdered roots of S. hypomalacophyllum (300 g), alkalinized with 10% NH 4 OH, were refluxed with CHCl 3 (2L x 3) and evaporated to dryness under reduced pressure. The CHCl 3 extract (9.24 g) was subjected to VLC (silica gel 60, CHCl 3 -MeOH gradient) yielding 10 fractions. Fraction 4, eluted with CHCl 3 : MeOH (98:2) (2 g), when submitted to CC using the same conditions, afforded 12 fractions (4.1-4.12). Fraction 4.5 (72.3 mg) was subjected to MPLC (RP-18 silica gel, H 2 O-MeOH gradient) yielding compound 2 (4.9 mg), the known 20S-verazine (6.5 mg) and its 20R epimer (5.4 mg), together with oleanolic acid (5.5 mg) and β-sitosterol (4.3 mg).
Acid hydrolysis and GC analysis:
Compound 1 (3 mg) was hydrolyzed with 2 N aqueous CF 3 COOH (5 mL) for 3 h at 95ºC. After extraction with CH 2 Cl 2 (5 mL x 3), the aqueous layer was repeatedly evaporated to dryness with MeOH until neutral and then analyzed by TLC over silica gel (CHCl 3 -MeOH-H 2 O, 8:5:1) by comparison with authentic samples. Furthermore, the residue of sugars was dissolved in anhydrous pyridine (100 µL), and L-cysteine methyl ester hydrochloride (0.06 mol/L) was added. The mixture was stirred at 60ºC for 1 h. Then 150 µL of HMDS-TMCS (hexamethyldisilazane-trimethylchlorosilane, 3:1) was added, and the mixture stirred at 60ºC for another 30 min. The precipitate was removed by centrifugation, and the supernatant was concentrated under a N 2 stream. The residue was partitioned between n-hexane and H 2 O (0.1 mL each), and the n-hexane layer (1 µL) was analyzed by GC [16] [17] . D-glucose (18.68 min) was detected by co-injection with a standard sugar derivative. 
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